P-Glycoprotein (ABCB1) limits the brain distribution of YQA-14, a novel dopamine D3 receptor antagonist.
YQA-14 is a promising agent for treating addiction to cocaine and opioids. However, previous studies have showed there is marked contrast between the relatively small differences in pharmacological action in vivo and the large differences in their respective receptor binding properties in vitro. We hypothesized that the conflict between the in vivo and in vitro outcomes was attributable to poor brain exposure to YQA-14 caused by drug efflux transporters. To address this issue, we investigated the directional flux of YQA-14 across Caco-2 cells at 37°C or 4°C and the bidirectional transport in the presence and absence of transporter chemical inhibitors. These phenomena were further investigated by an in vivo determination of the brain and blood pharmacokinetics (PK) profile of YQA-14 following intraperitoneal administration with and without inhibitor. The efflux ratio of YQA-14 on Caco-2 cell monolayers was 2.39 and the efflux was temperature-dependent. When co-incubated with GF120918 or LY335979, the efflux of YQA-14 was markedly decreased. However, there was no significant difference in the permeability of YQA-14 when the cells were treated with Ko143. In vivo experiments showed that the brain-to-plasma ratio increased by more than 75-fold and 20-fold with co-administration of GF120918 and LY335979, respectively. Use of Ko143 did not change the brain-to-blood ratio of YQA-14. The results indicate that the brain distribution of YQA-14 was restricted because of active efflux transport at the blood brain barrier. In addition, P-glycoprotein (P-gp) played a dominant role in limiting the distribution of YQA-14 to the brain.